Cellulitis is an unusual presentation of cryptococcal infection in renal allograft recipients. In such patients, disseminated cryptococcal infection can result in significant morbidity and mortality. Patients are often treated with antibiotics before a definitive diagnosis is made, delaying appropriate therapy. We describe the case of a 43-year-old post renal transplant recipient presenting with fever and swelling in the right thigh. On physical examination, the patient was found to have features suggestive of cellulitis with minimal slurring of speech. Material obtained from incision and drainage of the wound showed yeast cells resembling Cryptococcus spp. Blood culture and cerebrospinal fluid culture were also found to have growth of Cryptococcus neoformans. He received treatment with amphotericin B 6 mg/kg daily intravenously for two weeks, then continued with fluconazole 400 mg daily for three months. The patient showed a remarkable improvement. There was no recurrence of cryptococcosis after four months of follow-up. The diagnosis of disseminated cryptococcosis should be considered in differential diagnosis of cellulitis among non HIV immunocompromised hosts. A high clinical suspicion and early initiation of therapy is needed to recognize and treat patients effectively.
Introduction
Cryptococcosis remains a significant opportunistic infection in solid organ transplant recipients [1] . Although cryptococcal infection commonly presents as meningitis, secondary involvement of skin is apparent in about 10% to 20% of immunocompromised patients with cryptococcosis [2] . The skin lesions typically appear as pedunculated, dome-shaped papules with an umbilicated center [3] . Although cutaneous lesions largely represent hematogenous dissemination, skin has also been identified as a portal of entry of Cryptococcus species and a potential source of subsequent disseminated disease in solid organ transplant recipients [4] . We report a case of disseminated cryptococcosis which presented as cellulitis in a renal transplant recipient.
Case report
A 43-year-old man who had received a kidney transplant 3 years back presented to the emergency department of our hospital complaining of headache, fever with chills, and swelling and pain in the right thigh. At admission, the patient was conscious, alert and oriented. His pulse rate was 90 beats/minute, respiratory rate was 20 breaths/minute, and blood pressure was 130/90 mmHg. The patient was found to be febrile with tenderness, induration and erythema in the right thigh.
The patient was provisionally diagnosed to have cellulitis of the right thigh and blood was also sent for culture. He was started on antibiotics (amoxicillin clavulanate and metronidazole) and was also receiving immunosuppressants (cyclosporine, mycophenolate mofetil, and prednisolone) following renal transplantation. Despite treatment the patient had fever and chills with pain.
Doppler study of the right thigh was performed to rule out deep vein thrombosis, but the study showed focal subcutaneous edema in the right thigh. Incision and drainage was performed because the generalized swelling had increased. The drained material was sent to the microbiology department for Gram's stain and Therapy was initiated with amphotericin B lipid complex, 6 mg/kg/day for two weeks. A total dose of 200 mg/day was administered by intravenous infusion, using a controlled infusion device, over a period of approximately 180 minutes. An in-line membrane filter was used for the intravenous infusion of amphotericin B lipid complex; the pore diameter of the filter was 5 micron. During the initial dosing period, the patient was under close clinical observation. The patient showed significant clinical improvement without any adverse effects. After two weeks of amphotericin B, therapy was continued with oral flucanozole 400 mg daily for three months. After the symptoms subsided the patient was discharged and followed up at our outpatient department with oral fluconazole. There was no recurrence of cryptococcosis after four months of follow-up.
Discussion
Fungal infection following solid-organ transplantation remains a major cause of morbidity and mortality [5] . Cryptococcosis is the third most common invasive fungal infection in organ transplant recipients, after candidiasis and aspergillosis [6] . The immunosuppressive regimens used in solid organ transplantation are potent inhibitors of T-cell immunity. This predisposes patients to infection by pathogens such as Cryptococcus neoformans, with meningitis having an incidence of five per 1,000 transplant recipients, as was seen in the present case. Mortality in these patients is very high at 50%, despite advances in anti-fungal chemotherapy [7] .
Although a rarity, several cases of cellulitis have also been reported, which appear to be mainly restricted to lower parts of the body, especially the legs, as was seen in the present case [8] .
Disseminated cryptococcosis is defined by 1) a positive culture from at least two different sites, or 2) a positive blood culture [9] . The present case falls into both categories. The clinical presentation of disseminated cryptococcosis is variable and depends on the organ systems involved. C. neoformans has been identified in cultures from blood, cerebrospinal fluid (CSF), sputum, ascites, urine, bone marrow, and skin [10] . Central nervous system (CNS) involvement is the most common manifestation of disseminated cryptococcosis [9] . Patients often present in a subacute manner with headache and fever, as was seen in the present case [11] .
The laboratory diagnosis of cryptococcosis is established by the isolation of the organism in culture, histopathology, or detection of its polysaccharide capsular antigen [12] . The present case was also diagnosed by culture, India ink and latex agglutination test. The organism grows in blood and chocolate agar within 3 to 5 days. Analysis of CSF usually reveals a poor white blood cell (WBC) count, with normal or low CSF glucose levels, and a positive cryptococcal antigen test. The India ink test is more specific and helps in demonstrating the fungus [13] .
The per day) may be considered for patients with highfungal burden disease or relapse [14] . According to a study by Hsin-Yun Sun et al., the use of lipid formulations of AmB has been associated with a significant six-fold decrease in mortality. The mortality was lower among patients receiving lipid formulations of AmB, compared with those receiving AmB deoxycholate (odds ratio, 0.16; 95% confidence interval, 0.03-0.84; P = 0.03). Overall, flucytosine was less likely to be used when induction therapy included lipid formulations of AmB but not AmB deoxycholate and fluconazole [15] . The present case was also started with liposomal formulation of amphotericin B without flucytosine in the induction phase of therapy. Our patient showed significant clinical improvement after therapy.
In conclusion, cellulitis is an unusual presentation of cryptococcal infection in renal allograft recipients. In such patients, disseminated cryptococcal infection can result in significant morbidity and mortality. Patients are often treated with antibiotics before a definitive diagnosis is made, delaying appropriate therapy. Lipid formulations of Amphotericin B have emerged as the main treatment option for cryptococcosis and appear to offer a survival benefit for these patients. Hence a high clinical suspicion and early initiation of therapy are needed to recognize and treat patients effectively.
